Myoepithelioma of soft tissue in the knee: A case report of an unusual location
Editor, Myoepithelial tumors (METs) of soft tissue are rare and under-recognized. The location of these tumors is in the deep soft tissue of extremities, usually in the muscles of thigh, groin, calf, upper arm, or forearm. Only two cases of MET of soft tissue arising from the knee have been reported in English literature. Herein, we report a case of a myoepithelioma arising from the subcutaneous fat layer of the right knee. This uncommon site for a myoepithelioma in the soft tissue and the clinical and overlapping histopathological features of this tumor with other tumors, such as extraskeletal myxoid chondrosarcoma (EMC), confused us. However, immunohistochemical (IHC) profile confirmed this as a myoepithelioma. We report this unusual tumor with its morphological and IHC characteristics including its differential diagnoses.
MET is defined as tumor composed of myoepithelial cells with or without ductal structures. METs are well-characterized in the salivary glands. Recently, it is known that some of these tumors can primarily originate from the soft tissues, including myoepithelioma and myoepithelial carcinoma, along with benign and malignant mixed tumors. [1] In the recent World Health Organization (WHO) classification, parachordoma and MET have been included as a common entity. These tumors arise in patients of all ages with a peak incidence in the second through fourth decades of life. Here, we report a case of myoepithelioma arising from the knee that clinically and histologically mimicked an EMC.
A 41-year-old woman complained about palpable mass at the medial aspect of the right knee without pain that was first noticed 7 years ago. Magnetic resonance imaging (MRI) scan showed a well-demarcated mass of 2 cm size with an oval shape in the anteromedial aspect of the right knee [ Figure 1 ]. Initial impression on MRI was either hemangioma or low-grade angiosarcoma. The patient underwent an excisional biopsy for her mass. The specimen consisted of a well-circumscribed ovoid firm mass with surrounding adipose tissue. The cut surface showed well-circumscribed whitish myxoid mass MET of soft tissue can be further classified as benign (myoepithelioma) or malignant (myoepithelial carcinoma). The most useful criterion for myoepithelial carcinoma of soft tissue is the presence of moderate cytologic atypia (prominent nucleoli, vesicular, or coarse chromatin, and pleomorphism) with or without mitotic counts exceeding 2-3/10 high power field. However in salivary glands, the invasive growth pattern constitutes the single most useful criterion. [1] MET of the soft tissue must be first distinguished from an EMC. There is a significant degree of morphologic overlap between these two entities. Therefore, distinguishing MET from an EMC can be difficult if based on morphology alone as in our present case. Therefore, IHC stains are required for definitive diagnosis. Proper IHC panel for MET of soft tissue is debatable. Hornick and Fletcher [1] proposed epithelial markers (keratins and/or EMA) in conjunction with S-100 protein or myogenic markers (calponin or SMA). Rekhi et al. suggested EMA and S-100P as optimal markers supplemented with broad spectrum keratins, such as AE1/AE3, along with p63. [4] Our case showed diffuse strong expression of EMA with very focal expression of pan-cytokeratin. Therefore, we suggest that EMA is necessary to diagnose MET.
Ossifying fibromyxoid tumor is another differential diagnosis. This tumor is a lobulated neoplasm comprising cords or nests of uniform, pale-staining ovoid cells deposited in a variably myxoid or hyalinized stroma with a rim of metaplastic bone in 70% of cases. Epithelial marker positivity is very rare in this tumor. Some reports included parachordoma as a differential diagnosis of MET in soft tissue. [5] However, the WHO currently regards myoepithelioma and parachordoma as synonymous.
In conclusion, we describe a case of a myoepithelioma of soft tissue at an unusual site that might be misinterpreted as an EMC. We would like to alert the pathologists to be aware of this rare entity to distinguish it from other myxoid tumors.
with encapsulation measuring at 2.0 cm × 1.2 cm × 1.0 cm. Histopathologically, the tumor showed a lobulated growth pattern with cords of epithelioid, ovoid, and spindle cells embedded in a chondromyxoid and collagenous stroma [ Figure 2a ]. No duct structure was identified. The tumor cells displayed only a mild degree of nuclear atypia (inconspicuous nucleoli, fine chromatin, and mild pleomorphism) with no identifiable mitosis [ Figure 2b ]. IHC studies showed strong, diffuse positive staining of tumor cells with epithelial membrane (EMA) [ Figure 2c ] and vimentin. Pan-cytokeratin demonstrated strong but very focal expression [ Figure 2d ]. Immunostaining for smooth muscle actin (SMA) showed relatively weak expression in the cytoplasm and aberrant strong expression in the nucleus of the tumor cells. The other myogenic markers (S-100 and p63 proteins) were negative. Glial fibrillary acid protein (GFAP) and CD31 were also negative.
The location of soft tissue MET is in the deep soft tissues of the extremities, usually in the muscles of thigh, groin, calf, upper arm, or forearm. We report a case of a myoepithelioma arising in the subcutaneous fat layer of the right knee in a 41-year-old woman. This location is very rare. Hornick and Fletcher [1] published 101 soft tissue METs, out of which, only 2 (2.0%) tumors were located in the knee or popliteal area.
MET is defined as epithelial tumor containing myoepithelial cells with no or very limited ductal differentiation. Even though MET has been considered as one end of the spectrum of mixed tumors, only a subset of MET of the soft tissue shows ductal differentiation (approximately 20%). Furthermore, up to 45% of myoepitheliomas and myoepithelial carcinomas harbor EWSR1 gene rearrangements, unlike mixed tumor/chondroid syringoma that is characterized by PLAG1 gene rearrangement. [2] Therefore, myoepithelial neoplasm of the soft tissue has been more recently considered as a pathologically distinct neoplasm from mixed tumor/chondroid syringoma. [2, 3] 
Figure 2: (a) H and E staining show a multilobular myxoid mass; (b) round to ovoid cells with reticular growth pattern identified in a myxoid stroma; (c) Immunohistochemical staining shows strong epithelial membrane expression in the tumor cells; and (d) cytokeratin (pan) expressed in very focal area of the tumor

Mixed odontogenic tumor
Editor, Odontogenic tumors are a group of lesions, which are not only true neoplasms but also hamartomas. [1] The solid/multicystic ameloblastoma (A-S/M) and calcifying cystic odontogenic tumor (CCOT) are well-recognized odontogenic tumors in the oro-maxillofacial region, whereas mixed odontogenic tumors have been rarely reported. [2] A 30-year-old female reported with a painless swelling on the left side of the face for 6 months, which was progressive in nature. Heaviness and stuffiness of the left cheek with numbness of the nose was noted. On examination, a diffuse extraoral swelling extending from the ala of the nose to the tragus of the ear of 6 cm × 2 cm size was observed. The coronal computed tomography scan showed a large, homogeneous soft tissue mass occupying the left maxillary sinus and encroaching into the left nasal cavity and ethmoid sinus. Past dental history revealed a similar swelling 6 years back, for which a pathological diagnosis of adenomatoid odontogenic tumor (AOT) was given that recurred 3 years later and was again diagnosed as a follicular ameloblastoma. Segmental resection of the left maxilla was done. Hematoxylin and eosin stained section showed an odontogenic cystic lining of low cuboidal to flattened squamous cells with basophilic nuclei. Some islands of odontogenic epithelium had basal cells, which were columnar and hyperchromatic with palisading and reversal of polarity. Central cells resembled stellate reticulum. Nests of ghost cells were observed suggestive of CCOT. Deposits of scattered dentinoid were also noted. Based on this diverse histopathological feature, a diagnosis of mixed odontogenic tumor comprising of A-S/M and CCOT was made [ Figure 1 ]. The World Health Organization has classified CCOT as a "benign neoplasm related to odontogenic apparatus." [2] The characteristic feature of CCOT is an ameloblastic epithelium with variable amount of ghost cells. These ghost cells represent the stages of aberrant keratin formation or a product of an abortive enamel matrix in odontogenic epithelium. [3] The CCOT usually occurs in association with odontoma, A-S/M, ameloblastic fibroma, AOT, ameloblastic fibro-odontoma, and odontogenic myxofibroma. [4] In the present case, a unique histological feature was the evidence of ghost cells, which stained positive for Van-Gieson stain. Modified Gallego's staining was done to confirm the presence of dentinoid [ Figure 2 ]. The proliferation of the odontogenic epithelium from the cyst lining and the condensation of cells within the stroma resembled primary ectomesenchymal induction of the dental lamina. [4] The formation of dysplastic dentin in these tumors is considered as a result of a metaplastic process rather than an epithelial-mesenchymal interaction. It is possible that the neoplastic epithelial cells could cause the ameloblastic differentiation, which may have produced the dentinoid. [5] The prognosis of this composite odontogenic tumor is determined by its treatment. Multiple histological 
